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THE SAME 

(57)Abstract 

PURPOSE: To provide the polarized light illumination device which 
can modulates the vibration direction of polarized light without 
using any optical phase plate and has high light utilization 
efficiency. 

CONSTITUTION: The device consists of a light source 1, a light 
converging means which consists of a reflecting mirror 2 provided 
behind the light source 1, polarized light separating means 20, 21a, 
and 21b which separate the light from the light converging means 
into 1st and 2nd polarized light beams differing in polarizing 
direction, and a recurrence means 23 which returns the 1st 
polarized light to the light converging means; and the 1st polarized 
light from the recurrence means 23 is made obliquely incident on 
the reflecting mirror 2 of the light converging means and reflected 
and then the vibration direction of the 1st polarized light is 
modulated to project the light again. 
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5«)tliWm _ ^ * 

HtilB3tMtt. ^^^^^^7^ Ky^-^. ^ 

•fe y y 7 y 7-^<o*itmii=SJtjlSSr ffl ^ 5 ^ t -^^^ ^ ^ 

1. 2. 3> A.%\-i5%m.<ou%mm^ 

1 2. 3. 4. 5XI±6E«ro€3tli?^^B. 

[00 0 1] . 
[00021 

01 3tt^i5fe!SMiSllSrfflv^fc8!?«'-p 
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30 



^ffiST'fcS, 01 3(r*5i>-C2o©«3t^SH^ffllS 

2 Oi t 2 02 Wilis 0S(Dftg-e^V^ro^^gg|5^5^ t 
■CV^So Rtt^ 2 i o TBSr<T5t t ^ fc*^!^ 1 
(D7 y^'A^tA o ttiS?tl^-A^^!' j,^ 6 ©^ 1 ©iS 

^S^IgSff$^^TV^5^2©M^fe^^lif^ffl)«2 02 

3t#tt;65gffM©:*|filt-K^$tuTl/^5X/43t* 

lt^2Sr^UTffS;L/4)t^ffi«l 3Srii5i-r5* 
(Cj;t)P'(i?t)fetr^tJ)tAP2 t^ioT^Jt^^iii^fflK 
2 0i Sr^jit^ h/VwyrtAW-fS. 

[0 0 0 31 ros^^*igfitt> mmmm o 

[0 0 0 41 

[|l?gdS«ftUJ:5i:1-5ii)Sl LA^U'fc*^?,, 

9o%-efc»)^ m-c<^^m-<in^\^tc. -&%m\^m^ 

[00051 

[i*]s*«9t-r2>fcfe©#gi *?geBl±^ ±fE^^«^« 

d^e,©^ 1 ©<i3t)t«rfrE«3t#ii:©Rl*^-^^^*fS 
r i: »c J: t) frlBB 1 ©fll5feJt©liil)*l«l«r^SS 

[00061 

[^0|J1 0 1 Jc*|g?B©*ffiW%'r:-r. 
[0 0 0 71 i(i^if.tUT©^^?/WN7'r K7v:^. 

2(i^)t#iSt L.T©lHlfelfe«/®^4*t^l'fcSW^> 2 
0(±<i3t5>IIHlFffl)fi (K^T. PBSHiffi-r) , 2 1 
a, 2 1bH:SA^!iXA, 2 2 (4¥ffi5St»-^*> f , 
«)ti^g6^S(4PBSK20. l:^7'yXix2 1 a, 2 

lb. ^mm^2 2*^&«)5£S^^5. ?t«i i±«!*s 

ii2©^S^'(4jl2 clcSfitfeiv; rixlcJ;<jTiisr<T5t 

.;,^X'2o(D«i^<i)titt^^gt$*v, -:^©^)t3tt±1i 
^t'-AP^T'y s/^'©-*©ttiitffii-is<^?>^^-^®^ 
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(SAT, nm^tti-t) tf£i>. 

[0 0 0 81 jjctc, :^mmtfttffchivi^'i7%f)^hmm 

[0 00 91 Mimm^2(DmA2 c \zS.*-fltc^M<0'P 

:^i«i*s^3^-e*>5S^3fe.-efc5. pb s^tcigbfcjtSS 
^pf<0Ki»^l)t3t 1 HP , 1 us \z^m^tii>o . 1 iip»4 
P«3t3ti:iq^tfH, PBSJK2 0SrS)§bT2 1 a:/y 

[ 0 0 1 0 1 1 lis t4iH3t<OS»i*|6]dS*SElcS 

E-C-«^t:: s iStlt^t i^fftu^ PBSM20JcJ;^SE 

tf. ¥ffiSlt^2 2t4S<i^^i lis <om'^:fjf^izMl^ 

8 O^^^TffU^PB S^2 0:^|Sl--iitPo 1 IIS f±S 

iS3t?t^^<o-ePBs^2 o-eSi/stt^ixT, PBS^ 

2 0--l6]*»o-C5fcfci:#i:Pl-<0^feSS (BlT*(4^>/&»«9 ^ 
-r<-r5fc«)lc:Rtt«m<^)3tKSr-r^L-C^Ufc) SrS 
>tttcM«9^Jcifelffi^2--<DS»3t 1 lis ' l->^5. Sii^t 

Ills' ttW3t*-efc5©-CiJt!^ffi^2Ji©^2 a-e 
Kit $iX-C^,;S 2 c iCfcS^tag 1 fClMSo 

[ 0 0 1 1 1 ?f!«S5t 1 us ' ttfcfc*»4j3tilg 1 U 
fe3t© J; 5 »cSt;?«c4!!iffi^2 ^::I6]*-v^, 2 b -CSlt$ * 

tanar=~tanai {c 



sinx=sin 



*sjErga:i--5o a i tt^t 1 2i<^Ait^<^:^'fi:ft (0 3 

JB*f^, 8i f4¥ffiGa» GbfcJtt't-2>Alt^-e*j5 
[0 0 161 ®Sf^nl4»<feffiiL2*5^m«£t?*>5<ce> 

[00171 *-f 15 ffltfT* n ;iS^fC<^»^ 
JCOV^T xE'^?). n tt3t I 21ii5jt?T LT i sSC- 

eib=n/2-8ia 

ttHJISftifeffi^-Cfei d i 1 2i«>:^fit^ « i 

t>, -rt/2<ai < 7t/'2OFBlt?fop5i^5filiSri:5<0 



* H¥fr)t« 1 12 1 'if ^ :^ y X A 2 1 b '^S Al*-t-5. 
¥tT5t^l2lli^i6i"2)*ffi»cJ;!3. <S3t4^®:^:^<e»c 
SL$4xT*J?)x PBS^2 Ot?-*f©iijSM^it 1 12P 
t 1 12S t^^lS^HSo 1 12P 1 IIP P<^* 
3t-Cfct) PBSffllSr@)iUX:/iJXA2 1 a^^rit^tb 

ItL-C. 'd^RSI^^ir^^^.i I 12S »i 1 US ^ 1^ 

10 [0 0 12] <B^:«-BI#g!:(cioT5)-it$H. m^t^S 
2, ia3SrfflV>Tfil^-t-5o 

[0 0 1 31 Igl2tc:i^T. Sc#3Bii 2 ±© 2 ,^ 2 a , 2 
bT'ff^f3tl2l!i^Klt$ix, l22« l23i:''«C-^'Cttllt-r- 
5o 2 cJ4i!S:'feffift2©i^;#;, Ga. Gbtt;^2a. 2 
b (D^^m. H a , H b 14^ 2 a . 2 b 0?l£i^5r5%-f-. 
[0 0 141 ffifjt 1 21<^Stb:*l6](4*ftBI-?ffU-Coi 

20 ii:i<D:ijiS:nai Sr^BJ-TS trot?. Eii(0Stti^2c 
ggpSrPB S)Kcog^/^•Cfc^.*|fi]J!l»feaT*5^). I§1 3 t> 
rai S:-gtPffi»4iaili:MTlKBrtt-fc9, m2 Sr-^tfffi 
ttP 1 tci^TStffifcfiE-CfcS. 3 f ^aiT?lfiS3t 1 
21<DSi!)*I^Sr^UT^->5o wroMi!)*l*il*»bai tUf 
Ulte^lirfcma ■e«)9Slbixfc»rffilllA5|g2-efc5« 
[00151 taSE Ufc i 5 t-Wffl3t 1 2l»*ttil^«3t3t-e 

2 a T-W^^) -mc 
OS (ei-x)/cos (fli +x) ) 
• • • 1^ 

• • • 25C 

(0 2 -Cfi^ft) /{i^t5^fcJSt<^Di^2 0JSEK©atFf*t? 

aj P 7 1 <J:9) , ^:W^<Oar 14 Oi tCioT^/^S 
ri:t4liC. 2iCJ:«?iP*-2.„ *fc, 1212 A^bti^^^S 
±51-61 »40<ei <eimax (6 imaxitA2 & i>m^ 

40 1 22<^:^'&t^ltj*'fe>'^5ffi^®'^» 

[00 181 ,«i:2 bT*ro5«J-i^rt>Alt:ft*s> 

• • • 3SC . 
[00191 J;oT. ni^^m^i:^ Lfc^ 1 23'*EI 1 

ic^Lfcp B sm2ox-M(o^mfii>w.mm%iin^n 
(0 0 2 01 wimmm2ifimii^<om^. 0^5® 

Sf*nd5;a^^>t©5«-&f4*tS*s^^j:?.o niJ^Higc 
-C*)Sw^d^fc2^<tO x*s^^mi-''i^o J:oT, 1 

so Lytjti22tt-«:»-<tn<s^^t<t5 ( r3t^«>®aj 



P 9 1 1 J;!9) . 

[0 0 2 1] ISR«Jt3tiifcofc^if;l22;J5j<fe©g|f^2 
6ia=9ra==6ib 

1002 21 4-, 9ia+0ib=7t/2Tfe5ri:;6^e>4 

1 1 23(± 1 21 1 ID ir}^ 

i (±j5ei/^t#x.TJ;i^©T?ia i t?^Uife.P B s 
iK2 0-e. -*f©ii]|Sfi3t3t»c5>|8$n5®f±M?>!i»T? 

10 0 2 3] i:r5T\ *tt^|ai =0Sfc(i«/2O 
* 1 21 1 3t 1 23®fit!):i^|6ltt-S o4 !J filli:^ 

(*lJ55SJc#iffi^2 ?r:^t-LTtll]te-li"f P B SISiC^LT^ 
l-SfiJtJti LTf^fflU PBSJK2 OSr:frLX¥SK 
*ti^2 2i:j!S:feEig2SrfTofct)J!5fc!9 LXlg^iti L 

[0 0 2 4] ^fc. fim#:©S*tMT'®SltO^> 
:^|6lOIDte ( a (Omt) < 3t 1 23<^ P B S JK 2 0 

^t^et), ISlD<PBSK2 0icS^L-CcDP«Jt3fe©fiK 

[0 0 2 5 ] ifcitffittji^, »/J^^^yy Xix;65^i:SE 
m%yt 1 22i!>^^M 1 (o^mx-ikmihx^yt^ 1 221 , 

l 222 « 1 223 , l 224®-t5t-:»«^U, iJ:t)ffiSi2© 
I 232 , I233 Srt#5CiiJS-etT, '(B^3t®«ift;^|fij 

[002 6] mmi7 yy$tm t> u < ttia«?»ci»it 5 

feS!cET^£t^§^^fc7tSr$)fc;!l^^>3fe)Kl;!l^?>^ 
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* b\zi^xmi-iit\cX'^xnxfmismi:^£itL 
• • • 4S; 

[00 2 7] P B SJ^fS-^gtmrn^^mtC 

l^XB^^fl, 2o®tt^7°yXA2 1 a V 2 1 bco 

tsm^mzj^mti^o\^mf^^Hx\,^^. a^m^ 

[00 2 8] T®sit^2 2 ii-«fcf±:«f 

<^)iittT:fr|6lfc*t LTSltEiii5SiS|;:/i5 J: 5 (cKB§*i 
[002 9] n^mm 2 11, tm 1 ;^#*C5#^JtSr» 

^i^-m^ y = a X 2 X'^^i, X 5 /ilElfefeife®?]^^^© 
tt^ii5J65^»Cy = a x2 +b x4 +c x6 (a>b> 

[00 3 0] *l6ig©iB?fel?^^itJ±«3t^g©Klt^ 

1. Rkimz^ii ^mi^myt%(omW}i7\^(om^, ^ 

©2o(Df^ffi{Cj;!9, M^S^Sr, PBS)g2 0T'ffU!P 
ii3tife t smm^mx^ Sip ^ t ;65T- 

[ 0 0 3 1 ]■ eiT»C*|g§^©fl|3t)!S?g^il<Dfl!l©|llS^!l 

[ 0 0 3 2 ] EI 5 ( a ) (lyy 2 1 a , 2 1 b t P 
B Slg2 0-CJ^^$ixfcfi5tK'-A;^7'y 5';?IC:J:-oT 

^^si^tLfcpfi^jt^, mmm2 2vm^^^<it'o 
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[0 0 3 3] 0 5 (b) itRx^ms (c) (omMmnp 
yXA2 1c. 2 1 dT?-eti-eti^A/-c§f^ufct><^-e 

hi>c 0 5 (b) »CMT*^^® m^(5m2) SriO-L 
T7'yXA2 1 ctwAltbfc^(iPBS)^2 0^L<l± 
±^kimc\cm-ti>o PB S)BI2 0ICigLfc3tttPB S 
)g|2 0fcJ:o-CS{S3t3ti:Pffi^3t»-5>fit$iT'. P^BJt 
)tl*:/yXA2 1 dOaWBA-fetiittU. Sffi)t3tliP 

BS^-ess*$HT^KItffic»cjgL, 3EtCw::T?s« 

(0 0 3 41 :^yXiN2 1 clJ:AltU^3t0 9*> 
^ttffictJiaLfcjttt. ::w-cs:tt$tt-cPBs)K2 

0--[6lA-5o-tLTPBS)g2 O-CS^B^^t PiiJt^t 

10 0 3 5] 05 (c) \ztkxm^^m m^mm2) 

Sr^L-CT'y XA2 1 clwAltL.^S:)tt>PBSBi2 0^ 
V<t±^ttimc\zm-ti>. PBS)K2 OtilSLfc^tfi 
P B s IS 2 o J; o -c s ^i3t)t i: P ii?t3tli:^>it $ 
. PiS^Jttt^SS^S d Id J:oTRlt$ixfc^tilStffi*^?j 
fflitU, Sffi3t3fcf4PBSBSt?RStSixT^Stffic»c 

[003 6] —:fS. 7'y Xi^ 2 1 c JClAtt bfc^O 5 h 

0-^l6jA^5, -tL-CPBSK2 0-CS<S^t3ti:Pffi3t3t 

%iif£i>. Pi@)t^f4:/yXA2 1 d(OUl#tffii!3mit 

[0 0 3 7] 0 6 cO^JS0iJ-Cf±. »fffidSji:^H:ftft^WJi^ 
4^i£rUfc3o<^H^tt7'y XA2 1 21 f. 21g 

IfffifCPB SJ^2 0 a . 2 0 b*JSiJt6>HTV''5, 
[0 0 3 8] ^mmm 2 Sr^fr LTAtt LT t fcJtliT* y 
Xiv2 1 e SriSig LTP B S^2 0 a*fctt2 0 b^CP 
<13t5ti: S<S3t)t»c;J^gi$n. PM^^t4-5:©**aJit 
ffid»bmitL.> S^B3t^t^4fife*<DPBSBn?^^S^$i^X 

(00 3 91 05 (b) , 05 (c) , 06-C7f:Lfc^ 
Ite0ijt40 1 -^0 5 (a) {Clf^tt-5lll£fi«Jt-it'<"C:/y X 

[0 0 4 0] 0 7o^ite0ijnfrfa«-liiSfi»J-cfflv^fc7'y 

Sc^SiaHtfPBS)g5rJi^^U'5c<Tt>, UtftH^m^^ 



8 

urn < •5 tm^mitm <fi^ 5 -r•£^s^c 
ft? i:r;jf7;=^¥«rat-^m<*^#^ii!S»--t5 p b sissrSi 

«t-Ct.J:v\ ¥ffiS*t^2 2H:*f7;^¥«® 2 3-CStt 

(0 04 11 E17 (b) »*07 (a) <DfSffl0iJ-C. ;<f9 
x^sF«S2 3 i: 2 2 <!: — D<D^^4i: UT, Ik 

10 [0 0 4 2] 07 (a) , (b) <0|llife€^J»i:^ y Xi^5r 

(b) <D^mm\-tm7 u) <r>ms.m\zn\^xu&>M.^ 

[0 0 4 3] fas. 0 5*»fe.0 7O|llfS0iJtCi^T«5t#ife 
'^M^ttSffiSJttt. 01-t?n^UfcllJS0iJi:lHl«Hd, fk 
^^WlXh^m'^^m. 2 -ecDRWI- J: o TiB^*tflg*SL 

(0044108 f4<lfe©lllfe0ijt?, ZM<0%m^tM^%^ 

SSr*LTv^5o -:i^<om)t#il:*»e)©3t©5*>PBS 
20 ffii2 0-esjt$ti.fcs<S3t3t»m:^<D«^^S:^iS]/i^5 

P B 2 0 ?£r^jg-t5 P<i^)ti? 5 L?SrP)-0:^|4HC 
|6]lt5^*ORl*aD2 2S:*-r57'yXA2 1 hSrii»;t 

[004 5] 09 fiftiKOHJSCBJt?, *3t# 
PB S^SrWLTV^S. 09 (a) -Cf±-*<D^3t 
^Sd" b <^)5t<0 5 PBS K-CRIt $ ^fc. S <SJt 

^tt{t&*OP B S^S:^b-Cflfe*<0*)t^l9:'^[*)*»5 J: 

30 BSffilSrSiii-5P{i3t3tif5 Ltt. iRl— <D*|pl--.ait 

[0 0 4 6] 09 (b) X\±-^<Dm%^^t^h<D%(D 

b *)— *<0P B s^SrSi© LfcPiS)tJtttte:^wP B s 
t) , Wj<r>m%^Wtl)^h<r>%(r> 5 ^ P e sjs-cRlt-f 5 

[0 0 4 7] 08. 0 9CDii:teMtt> %m^^2mm\>^x 

[0048] 010 K^<r>mmm^7fi-t., ^Illfi^tt. 
05 . (b) *fc(40 6<O^li605oyy XAjciStilfiKiSS 

5.. *0»-i^T2 OttPBSK. 20' »4PBSM^fc 
80 |4Sl*llgt?fe5, 
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[0 0 4 9] Sif)t©Wtt®|ST^IrS/hffilct 

7y:r(owmK%mit^xi,m 

[0050] Ht, ffffiJtii57>'7*t]^aiSO!3S3tlfl5Sr 
lilts figfcKKSti. m^TttlB5fe3ti:«to-CU*5 

[005 ll *||JfeW5EI5 (b) onm^tm^t 

r ^.(±y y Xi, 2 1 c Stt" y Xi^' 2 1 c ' jcst^tfe 

[0 0 5 2] il:IIH^jgSr»f®tt5HA 
tt®JI^*t=£rtfciE^:/yXA2 1 di. KEAT-yXi. 
2 1 d©E^S:^«5^T'^^5ffii. IDDJ^. HCffiSSrif 
oB^txLfc, tt^i::iSv^ei^^7'yXA2 i c' (mt 

KU'g-iP'tirfcfcW-Cfci?. ?i!9-^toii:ffi}CPBS^2 0 
SrKltfct©t?&5. iSi. #JiSlt?fc5PBS|g2 0(i 
E:ftyyXA2 l d, ^:ftyyXA2 1 c©i?*,^i!i>- 

Sic, dtr^w^is^^^if^JStTt^vs 

[0 0 5 3] 01 H^ti\>^XM[<^m^2^:ffLX^nit 

p-^PffiJfc^tlllP (±t©t*SjibXE^ryXA2 
1 diOtbjit^HS. -*PBSffll2 0-^SltStlfcS 

ffi^tJt 1 lis \i±Rm c -esit^tt. 1 lis ' 

tJi:^. PBSJ^2 Ot^RWfficttBASriiLTl/^/^ 
v^©t?, »«)feliis' l4St[iS5FtT3tliiitt¥ffi:)i 
?>TlCi»ftiEii2-|6)!5^5. nmuis' tt> 
ft 2 S:^ L-CKSfeffift 2 ©l,^tttlrg!!i»ixfc^2l 1 

nWntIt I iit¥tTT'/<ti.^fcfelc0:!feffift2T'Slt^n 

xhrnicmi^itM^i^-f. ^mmifxmm 
imtttio ^%^mi-txmjiLit.otvmuiz. 

X-:>X'A1^^hf£^-^n%%\ US itnxf^!^mw.2iit 
bT)tl i2t'*j:-3T7'yXi:>2 1 c'^ffAML. PB 
SIR2 0-C3tl.i2P t3tli2S i^mm^ili. 

mm\zm ^tii p b sk 2 o tr^tiffiii 2St;3t 
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}:AZt^fiti.y\Z.L. PBS^2 0*5spfT3ti ,ji 
fc, PBS)g2 0t^SltiBc©-:^X«:jf:^»cft*Sr 

nit^i-^\zi':>xm%n%m^%ui:'muii\,^ 

3tT''i;<=ieofc)tii2©PBS)g2 0--©AI*A-65, n 
mm.<ohi> p B s«2 0 ©lf§AS^±ISti8x.)i 

[0 0 5 4] *|IM!|(±EI5 (b) ©Jt;ffltajt#i5r 
10 bif-XHifi, m'^Mmz.io\<^Xh%t:%U<D-)j'^^ 
Mi-^©¥ffi5lt»-^^Sl*cE©fflt Sr^tfe t) , m 

10 0 5 51 012 (r*^|^©s:i:s^,T:^gg©^JS0y 
Sr/T^t. iSJtfiSWSt 2 4 ttKrJi Lfc J; 5 **Ji«iJ© 5 
t)©^''■fi^^>S^ffll^^T^^■5. 

[0 0 5 6] ^%m^w.2 Ai)^h(r>m%%\mh7^ 
[005 7] ^m%^%m%mmM. 2 Ah my 

7 ig¥ u^-x 1 0 ©F^tcKit; ^#,©>tl&fttc?SfB 
mm\zn»xi,i:\,\ r©S^. «i:©«it5>if*g 

ii&si:f£^i\ -«:icp B sm\cimm^m^hz 

©•C, ^5^tfc«Jc**©fe3tJ::aufcPBSJiSr§ 

[0058 \ tfc. ^^^^^mm^-fizmm^^ 

\^y:^xm- 7.^1) -y±-e«»©ii«iit^^fi!c l 

[0 0 5 9] 01 2(omtimK^x. m&7>( h^^/wt' 

7 (cAWt5®Jfe7t©<iJtJtS:||lciSfc?) i *5 
[0 0 6 0] *^s^rtet±©|IM!llcffi]e$ix5'{) 

[006 1] 

3t#g*>f)©5tSrSVMc<I3t:fr|SiWi5gK «2 0 
<S)t5tt^3^[it5iB3t:5>tt#g;i: , KfiS^ l ©ffl53tjt% 
mflE*3fc#g{cMtS:l§*g:©;2f*^fe>)i!3. tulBSii^ 
60 g:A^?)©^i©iiJtJt^t5iE«3t#i!:©Slt^T'^AW 
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* NOTICES* 

Japan Patent Office is not responsible for any : ^ . 

damages caused by the use of this translation. .i 

1. This document has been translated by computer. So the translatlpn may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. • 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ^' . 

[Claim 1] The light source, the condensing means which consists of a reflecting mirror prepared in the 
tooth back of this light source, and a polarization separation means to divide the light from this 
condensing means into the 1st and 2nd polarization light fl-pm which the polarization direction differs; 
mutually. The polarization lighting system characterized by modulating and carrying out outgoing, i ^ 
radiation of the oscillating direction of said 1 st polarization light by consisting only of a recursive means 
to return said 1 st polarization light to said condensing means, and carrying out oblique incidence 
reflection of therl st polarization light from said recursive means with the reflecting mirror of said, 
condensing means.- ■ •' :.i.:d-.!- ■ ; ■ •■• ' '■«■"'■ sov. u,- : ■•^■ii; ■ ■ ^ 

[Claim 2] Said light source is a polarization lighting system according to claim 1 characterized by using 
the discharge tube mold light sources, such as a metal halide.lamp and a xenori iampi ^ . .. i , . 
[Claim' 3] Said condensing means is' a polarization lighting system; according to claim 1: or 2.which is the 
body of revolution and column configuration- Which are constituted by the shape, of a parabola, and 
is characterized by having arranged said light source near [ parabolic / focus ] this. „: 
[Claim 4] Said condensing means is a polarization lighting system according to claim 1 or.2 .. 
characterized by having the body of revolution and column configuration *?t«Mc.which are .constituted by 
ellipticali and having arranged said light source near the focus of this ellipse' form; . . . -r 

[Claim 5] Said condensing ineans Is a polarization lighting system according to claim 1, 2. 3, or 4 
characterized by having a reflective means for returning the light which goes except said polarization 
separation means among the light emitted from said light source to said light source. 
[Claini 6] The polarization lighting system according to claim 1. 2, 3, 4, or 5 characterized by being . 
constituted so that said a part of first polarization light [ at least ] by which said, recursive means is 
returned to said condensing means may not piass said light source. . ■: . - ? .ir.- . >- ;; 

[Claim 7] Said polarization separation means is a polarization lighting system according to claim 1, 2; 3, 4. 
5, or 6 characterized by having the polarization segregation film which consists of dielectric multilayers. 
[Claim 8] In the projection mold display which has a polarization lighting system,' the image light means 
forming which forms image light by modulating the polarization. light from this polarization lighting system, 
and a projection means to project the imaife Hght formed of this image light means forming A condensing 
mebins by which said polarization lightihg system consists of a reflecting mirror prepared in the tooth 
> back of the light source and this light source. A polarization separation means to divide the.light.from 
this condensing means into the 1st and 2nd polarization light from which the polarization. direction, 
differs mutually. The projection mold display characterized by modulating and carrying out outgoing 
• radiation of the oscillating direction of said Ist polarization light by consisting only of a recursive means 
to return said 1st polarization light to said condensing means, and carrying out oblique incidence . , . 
reflection of the 1 st polarization light from said recursive means with the reflecting mirror of said 
condensing means.' ' • ■' ' ' ' ' - " ' • • ' 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the projection mold display which has a polarization 

lighting system and this polarization lighting system. 

[0002] 

[Description of the Prior Art] Drawing 13 is the important section block diagram showing one of the 
conventional examples of a projection display which used the polarization lighting system. For a 
reflecting mirror and 6. as for the polarization segregation film and 7, a polarization beam splitter and 20 
are [ 1 / the light source and 2 / a liquid crystal light valve and 13 ] lambda / 4 optical phase plate. It 
sets to drawing 13 and they are two polarization segregation film 201. 202 The mutual edge has touched 
at the include angle of about 90 degrees. The random light Ao fi-om the light source 1 which became 
abbreviation parallel light with the reflecting mirror 2 is the 1st polarization segregation film 201 of a 
polarization beam splitter 6. P polarization light Apl It is penetrated and S polarization light As is 
reflected. S polarization light As is the 2nd polarization segregation film 202 cun-ently further installed in 
the optical path. It is reflected. After passing lambda / 4 optical phase plate 13 with which the optical 
axis is set up towards desired. Light Ap2 which contains P polarization light by becoming the circular 
polarization of light light Ar. and passing lambda / 4 optical phase plate 13 again through the light source 
1 and a reflecting mirror 2 It becomes and is the polarization segregation film 201. It penetrates and 
incidence is carried out to the liquid crystal light valve 7. 

[0003] This projection display is the polarization segregation film 201. Or 202 Both polarization light of P 
polarization light Ap and S polarization light As separated tends to be made into polarization light with 
the same polarization direction, it is not going to illuminate the liquid crystal light valve 7, and the rise of 
efficiency for light utilization can be aimed at compared with the projection display which does not use a 
polarization lighting system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional example, since the optical 
phase plate is used, in case light passes, the quantity of light will fall by absorption or reflection. Since 
the flux of light which carries out outgoing radiation once the optical phase plate made of a plastic 
currently generally used returns [ which the permeability of light is about 90% and showed especially in 
the conventional example ] to the light source 1 will pass an optical phase plate a total of 3 times, it will 
lose the quantity of light sharply. 
[0005] 

[Means for Solving the Problem] This invention is accomplished in order to solve the above-mentioned 
technical problem. This invention The light source, the condensing means which consists of a reflecting 
mirror prepared in the tooth back of this light source, and a polarization separation means to divide the 
light from this condensing means into the 1 st and 2nd polarization light from which the polarization 
direction differs mutually, It consists only of a recursive means to retunn said 1st polarization light to 
said condensing means, and is characterized by modulating and carrying out outgoing radiation of the 
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oscillating direction of said 1st polarization light by carrying out oblique incidence reflection of the 1st 
polarization light from said recursive means with the reflecting mirror of said condensing means. 
[0006] 

[Example] The example of this invention is shown In drawing 1 . 

[0007] As for the polarization segregation film (it is hereafter described as the PBS film), and 21a and 
21b, the reflecting mirror with which 1 carried out the metal halide lamp as the light source, and 2 
carried out the paraboloid-ol^revolution configuration as a condensing means, and 20 are [ a rectangular 
prism and 22 ] plane mirrors, and a polarization separation means consists of PBS film 20, rectangular 
prisms 21a and 21b. and a plane mirror 22. The light source 1 is formed in focal location 2c of a 
parabolic mln-or 2. and can acquire the abbreviation parallel flux of light by this. The abbreviation parallel 
flux of light is divided into two lineariy polarized light light by the polarization beam splitter, perpendicular 
reflection of one polarization light is carried out with the plane mirror 22 prepared in one outgoing 
radiation side of a polarization beam splitter, and it serves as the flux of light (it is hereafter descnbed 
as recursive light) which returns to a parabolic mirror 2. 

[0008] Next, a process until it obtains lineariy polarized light light fi-om the abbreviation parallel light 
which is indeterminate polarization light is explained concretely. 

[0009] With a parabolic mirror 2, the beam of light 110 emitted from the core of the light source put on 
focal 2c of a parabolic mirror 2 becomes the parallel light 111, and carries out incidence to prism 21b. At 
this time 111 is the natural light with the unfixed polarization direction. The beam of light 111 which 
reached the PBS film Is lineariy polarized light light II IP of the pair fi-om which polarization segregation 
Is received here and the polarization direction differs, and I1 1 S. It dissociates. I1 1 P have the polanzation 
direction, i.e.. the oscillating direction of polarization, in space, generally are called P polarization light, 
penetrate the PBS film 20. they progress, carry out outgoing radiation of the inside of 21a prism fi-om 
the plane of incidence of a beam of light 111. and the outgoing radiation side in the opposite side, and 
become the polarization illumination light. 

[0010] On the other hand, it Is II IS. It is perpendicular to space, generally is called S polarization light, 
and is perpendicularly reflected by the PBS film 20, and the oscillating direction of polarization 
progresses the inside of 21b prism in the plane min-or 22 direction. A plane mirror 22 is S polarization 
light Ills. Since it is perpendicularly installed to the travelling direction. S polarization light changes a 
travelling direction 180 degrees, and progresses In the PBS film 20 direction again. II IS Since it is S 
polarization light. It is again reflected by the PBS film 20. and it becomes recursive light II IS ' to the 
return parabolic mirror 2 on the contrary about the same optical path as the time of having faced to the 
PBS film 20 (in order to make it intelligible by a diagram, the optical path before and behind reflection ~ 
was shifted and shown). Since recursive light II IS ' is the parallel flux of light. It returns to the light 
source 1 which is reflected by point 2a on a parabolic mirror 2, and Is in focal 2c. 
[0011] Like the light emitted fi-om the light source 1, again, toward a parabolic mirror 2, it is reflected 
with point 2b. and recursive light 111S ' becomes the parallel flux of light 112. and carries out re- 
incidence to prism 21b. The polarization condition is sharply disturbed by the situation mentioned later, 
and the parallel flux of light 121 is lineariy polarized light light II 2P of a pair with the PBS film 20. II 2S It 
dissociates. II 2P II IP Similarly, it is P polarization light, and the PBS film Is penetrated. It progresses, 
outgoing radiation of the Inside of prism 21a Is carried out, and it becomes the polarization illumination 
light On the other hand. It is II 2S. 11 IS It acts as a recursive light which returns to the light source 
through a plane mirror 22 similariy. The above processes can be repeated and all the natural lights can 
be theoretically changed into polarization light. 

[0012] It is separated by the polarization separation means and change of the polarization condition of 
the lineariy polarized light light after being returned to the condensing means Is explained using drawing 
2 and drawing 3 . 

[0013] In drawing 2 . the recursive light 121 is reflected with two-point 2a on a parabolic mirror 2. and 2b. 
it Is set to 122 and 123, and outgoing radiation is carried out In 2c, the focus of a parabolic mirror 2, and 



Ga-and-Gb-sho\ArHarand^point-2art+ie-tange^^^ — . 

[0014] the oscillating direction of the recursive light 121 — space — receiving — alphai only — it leans, 
alphai It is called an azimuth and the time of the oscillating direction turning clockwise to the 
propagation of light is made forward. Drawing 3 is this azimuth alphai. It explains, opening of the ^ 
reflecting mirror 2 of drawing 1 is seen from the direction on which the PBS film is put and it is the 
inside ml of drawing 3 . It is in space in drawing 1 , and the field to include is m2. The field to include is 
perpendicular to space in drawing 1 . The drawing 3 Nakaya mark shows the oscillating direction of the 
recursive light 121. vibration to [ this ] alphai only — m3 which made it rotate The cut-off sectional view 
is drawing 2 . 

[0015] the case where it reflects in the interface which whose recursive light 121 is linearly polarized 
light light as mentioned above, and has linearly polarized light light (for example, reflection by point 2a of 
drawing 2 ) — general — tanalphar =-tanalphai {cos (thetai-xVcos (thetai+x)} 

.„ one formula however — Sinx=sinthetai /n ... two formulas are materialized, alphai The azimuth at the 
time of the incidence of light 121 (as shown in drawing 3 , it will be called the oscillating direction and the 
angle which a flat surface m3 makes), and alphar Reflex time is the same and an azimuth and n are the 
refractive index of a parabolic mirror 2, and thetai. It is an incident angle over flat surfaces Ga and Gb 
("the principle of optics, and the Tokai University publication meeting"). 
[0016] If a parabolic mirror 2 is a dielectric and refractive indexes n are the real number and a 
conductor, complex will be taken, and thereby, the method of change of the polarization condition after 
reflection is different. 

[0017] The case where Dielectric n, i.e., a refractive index, is the real number first is described, n is the 
refractive index of the medium of the parabolic mirror 2 seen from the medium ( drawing 2 air) of the 
space where light 121 is advancing, and is n> 1. For this reason, x is expressed with the real number from 
two formulas, and it is alphar from one formula. It becomes the real number, therefore, one formula — 
the oscillating direction — flat surface m3 from — it rotates in the direction keeping away ("principle of 
optics" P71). alphar at that time thetai One formula and two formulas show differing. Moreover, it is 
thetai so that drawing 2 may also show. Since all values are taken with 0<thetai <thetaimax (when point 
2a of thetaimax is the edge of a parabolic mirror 2), the azimuth of light 122 also takes all values. 
[0018] Moreover, an incident angle also in reflection with point 2b theta ib=pi / 2-thetaia ... Since all 
values are taken filling three formulas, as a result, all values may be taken, the oscillating direction of 
the outgoing radiation light containing the light 123 which advances the inside of the space of drawing 2 
is scattering, and the azimuth of light 123 will also be in the condition of seeing in total and not polarizing. 
Naturally 2 is azimuth alphai of light 121 from it being a paraboloid-of-revolution mirror. Since all values 
are taken between -pi/2<alphai <pi/2, it turns out that polarization of the outgoing radiation light from a 
parabolic mirror 2 collapses in total also from this point. 

[0019] Therefore, the light 123 through a parabolic mirror 2 is again divided into the linearly polarized 
light light in which a pair is different from each other with the PBS film 20 shown in drawing 1 . 
[0020] On the other hand, when a parabolic mirror 2 is a conductor (i.e.. when a refractive index n takes 
complex), situations differ. Since n is complex, x becomes complex from two formulas. Therefore, it is 
alphar from one formula. Since it becomes complex, generally the light 122 which the phase jump 
produced and reflected turns into elliptically-polarized-light light ("principle of optics" P911). 
[0021] One of the requirements for becoming linearly polarized light light again, when elliptically- 
polarized-light light and the light 122 which became reflect in the following reflective spot 2b theta 
ia=theta ra=theta ib ... They are four formulas (thetara is the angle of reflection in point 2a). Because, 
linearly polarized light light is incident angle thetai. When it is reflected by angle-ol^reflection thetar 
(=thetai), phase contrast delta arises and it becomes elliptically-polarized-light light by the interface 
which carried out incidence, if the elliptically-polarized-light light of phase contrast-delta carries out 
incidence to the same interface and is reflected by incident angle thetar (=thetai) from the reverse 
nature of light, it will become linearly polarized light light. That is. it is necessary for linearly polarized 
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light light and the elliptically-polarizedHight light whose phase contrast is delta to fill at least 4 formulas, 
in order to become reversible by reflection. 

[0022] Now, since it is theta ia+theta ib=pi / 2, generally four formulas are not filled. It compares, and 
even if it fills, unless phase contrast arises only pi/2, respectively in reflective spot 2a of a parabolic 
mirror 2 like drawing 2 . and 2b. 123 cannot become lineariy polarized light light with the same oscillating 
direction as 121. Therefore, since you may think that 123 does not become linearly polarized light light, it 
is the PBS film 20 shown by drawing 1 . and it is clear to separate into the linearly polarized light light of 
a pair. 

[0023] By the way, the situation where the oscillating direction does not rotate through a parabolic 
mirror 2 by being in agreement that is. but always act as an S polarization light to the PBS film, come 
and go a plane mirror 22 and a parabolic mirror 2 through the PBS film 20. and it does not act as 
illumination light produces the oscillating direction of light 121 and light 123 at the time of azimuth alphai 
=0 or pi/2. 

[0024] Moreover, it says [ that rotation (change of alpha) of the oscillating direction is small, and there 
are few components of P polarization light to the PBS film 20 of light 123 than the component of S 
polarization light at the time of reflection in the reflector of a dielectric ]. At the time of reflection in the 
reflector of a conductor, conditions, like the phase contrast to produce is small arise, it may become the 
elliptically-polarized-light light near lineariy polarized light light, and that there are similarly few 
components of P polarization light to the PBS film 20 may arise. When such, in order to disturb the 
oscillating direction of the recursive light 121 positively, it is good to make the front face of a light 
source lamp into the diffusing surface. 

[0025] The capacity of the diffusing surface for the diffusing surface to be considered to be the 
condition that many minute prism usually covered the front face, and for the capacity to change the 
oscillating direction of polarization light to prism to change the oscillating direction of polarization light 
since it is general very small is very small. The polarization light 122 which the travelling direction of light 
could be changed, for example, had a certain oscillating direction like drawing 4 diffuses the diffusing 
surface on the front face of the light source 1. However, the polarization light 1221, By branching like 
1222. 1223. and 1224 and reflecting by various incident angles and the azimuth in respect of [ various ] a 
parabolic mirror 2 Polarization light 1231 which is different, respectively in addition to polarization light 
123, 1232. and 1233 It can obtain and the oscillating direction of polarization light can be disturised further. 
[0026] The reason for establishing the diffusing surface in a lamp fi-ont face or near is for making it act 
like the light which emitted the light diffused in the diffusing surface fi-om the light source 1. If the 
diffusing surface is located in the other location, abbreviation parallel light is no longer obtained by the 
condensing means. 

[0027] Generally the PBS film of this example was formed of dielectric multilayers, was inserted 
between two rectangular prisms 21a and 21b. and is pasted up. and it is the polarization beam splitter 
generally said. It is designed so that it may separate into P polarization light and S polarization light to 
the light whose incident angle is 45 degrees. Unless an angle of incidence shifts from 45 degrees sharply, 
the polarization beam splitter corresponding to the light of other angles of incidence can also be 
manufactured. 

[0028] although that the plane mirror 22 generally carried out [ that ] aluminum vacuum evaporationo on 
the glass flat surface is used — the increase for the improvement in a reflection factor — reflection — 
a coat — you may cope with preparing etc. Moreover, it must be installed so that a reflector may 
become perpendicular to the travelling direction of S polarization light separated by the polarization 
beam splitter. 

[0029] Since the light source 1 is emitting a lot of infrared light, a parabolic mirror 2 is good to form by 
the cold mirror, in order to prevent the temperature up of the illuminated body. Generally at this 
example, the configuration of the cross section is y=ax2. Although the reflecting mirror of the 
paraboloid-of-revolution configuration which can be expressed was used, in order to raise condensing 
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nature more according to the luminescence property^fW1igKt^rce7the-thinrwtlrthe-cro^ 
which can be expressed with y=ax2+bx4+cx6 (a»b. c) of an abbreviation parabola may be used. 
Moreover, the condensing means which combined an elliptical reflecting mirror and an elliptical refraction 
component may be used. In addition, the cross-section configuration of the flux of light by which 
outgoing radiation is carried out from a condensing means, using an auxiliary min-or m constituting from 
two or more mirror planes **** can be adjusted, and if the condensing means which introduced other 
aspheric surfaces is the configuration that abbreviation parallel light is obtained in order to raise the 
rate of condensing, almost all the condensing means is applicable. However, since the way with many 
counts of reflection in the reflecting mirror of light returned to the condensing means can disturt the 
oscillating direction of polarization light more more preferably if there is little loss in reflection, it is 

desirable. .„ • .• x- et-u 

[0030] The polarization lighting system of this invention is revolution of the oscillating direction of the 
lineariy polarized light light in 1. reflex time since it is still lineariy polarized light light in order that the 
recursive light which faces to the reflecting mirror of a condensing means may not pass lambda / 4 
optical phase plate like the conventional example. 

2. Modulation from lineariy polarized light light furthermore according to phase jump of reflex time case 
of reflecting mirror of conductor to elliptically-polarized-light light 

Recursive light can be made into the light which can be again divided into P polarization light and S 

polarization light by the PBS film 20 according to an operation of two **. 

[0031] Other examples of the polarization lighting system of this invention are shown below 

[0032] Drawing 5 (a) has Prism 21a and 21b and the composition that P polarization light separated by 

the polarization beam splitter formed by the PBS film 20 is returned to the condensing means 2. ..e.. a 

parabolic mirror, with a parabolic mirror 22. and serves as a difference over the point of returning S 

polarization light in the 1st example to a condensing means. 

[0033] Drawing 5 (b) reaches and pastes up the example of drawing 5 (c) by ************ by the 
triangle pole prism 21 c and 21 d by which the cross section carried out the configuration of a nght 
triangle for the PBS film 20. The light which carried out incidence to prism 21c through the condensing 
means (parabolic mirror 2) in drawings (b) reaches the PBS film 20 or the total reflection side c. The 
light which reached the PBS film 20 is separated into S polarization light and P polanzabon light by the 
PBS film 20. outgoing radiation of the P polarization light is carried out from a prism 21 d outgoing 
radiation side, and S polarization light turns into recursive light which is reflected by the PBS film, 
reaches the total reflection side c. is reflected further here, and returns to a condensing means. 
[0034] It is reflected here and the light which, on the other hand, reached the total reflection side c 
among the light which earned out incidence to pnsm 21c faces to the PBS film 20. And it is separated 
into S polarization light and P polarization light by the PBS film 20. and S polarization light turns into 
recursive light which is reflected and tends toward a condensing means. It is reflected by the total 
reflection side d and outgoing radiation of the P polarization light is carried out from an outgoing 

radiation side. . / u i- 

[0035] The light which can-ied out incidence to prism 21c through the condensing means (parabolic 
mirror 2) in drawing 5 (c) also reaches the PBS film 20 or the total reflection side c. The light which 
reached the PBS film 20 is separated into S polarization light and P polarization light by the PBS film 20. 
outgoing radiation of the P polarization light is carried out from the back outgoing radiation side 
reflected by the total reflection side d. and S polarization light turns into recursive light which is 
reflected by the PBS film, reaches the total reflection side c. is reflected further here, and returns to a 

condensing means. , „ • . 

[0036] It is reflected here and the light which, on the other hand, reached the total reflection side c 
among the light which carried out incidence to prism 21c faces to the PBS film 20. And it is separated 
into S polarization light and P polarization light by the PBS film 20. and S polarization light turns into 
recursive light which is reflected and tends toward a condensing means. Outgoing radiation of the P 
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polarization light is carried out from a prism 21 d outgoing radiation side. 

[0037] In the example of drawing 6 , three triangle pole prism 21e, 21f, and 21g with which the cross 
section carried out the configuration of a right triangle is together put, as shown in drawing, and the 
% PBS film 20a and 20b is formed in the interface of each prism. 

[0038] The light which has carried out incidence through a parabolic mirror 2 penetrates prism 21 e. and 
is separated into P polarization light and S polarization light by the PBS film 20a or 20b, outgoing 
radiation of the P polarization light is carried out from an outgoing radiation side as it is, and S 
polarization light turns into recursive light which is reflected by the PBS film of another side and returns 
to a parabolic mirror 2. 

[0039] Since the part formed by prism compared with the example in drawing 1 or drawing 5 (a) 
becomes the volume of abbreviation one half, the example shown by drawing 5 (b), drawing 5 (c), and 
drawing 6 also has the effectiveness that a compact and a cheap polarization lighting system are 
realizable. 

[0040] The example of drawing 7 uses the glass monotonous layer 23 instead of PURISUMU and the 
PBS film which were used in said each example. Generally it is brewster's-angle thetai. Even if it will not 
form the PBS film if two or more glass plates are piled up since it has a polarization separation property 
also with a glass plate if it is maintaining, it can consider as a polarization separation means. Although it 
becomes good, since permeability may become low, polarization separability ability may prepare the PBS 
film by dielectric multilayers between glass plates if needed, so that there is much number of sheets to 
pile up. The plane mirror 22 is perpendiculariy arranged to said light reflected so that the light reflected 
in the glass monotonous layer 23 may be returned by the same optical path. 

[0041] Drawing 7 (b) is the application of drawing 7 (a), as one unit, sets a symmetry axis as the optical 
axis of a condensing means, and forms the glass monotonous layer 23 and 2 sets of plane mirrors 22. 
[0042] The example of drawing 7 (a) and (b) becomes lightweight and cheap compared with the example 
which used prism. Moreover, although components mark of the example of drawing 7 (b) increase to the 
example of drawing 7 (a), there is a merit that it can miniaturize. 

[0043] In addition, like the example shown by drawing 1 , by reflection with the parabolic mirror 2 which 
is a condensing means, the recursive light returned to a condensing means in the example of drawing 7 
from drawing 5 has a polarization condition disturbed, and carries out outgoing radiation from a 
condensing means again. 

[0044] Drawing 8 is other examples and has 2 sets of light sources, and a condensing means. S 
polarization light reflected by the PBS film 20 among the light from one condensing means is constituted 
so that it may tend toward the condensing means of another side, and it is equipped with prism 21 h 
which has the reflector 22 for turning P polarization light which penetrate the PBS film 20 among the 
light from both condensing means in the same direction. 

[0045] Drawing 9 is other examples and has 2 sets of light sources, a condensing means, and the PBS 
film. S polarization light reflected by one PBS film among the light from one condensing means consists 
of drawing 9 (a) so that it may tend toward the condensing means of another side through the PBS film 
of another side, and outgoing radiation of the P polarization light which penetrate the PBS film among 
the light from both condensing means is carried out in the same direction. 

[0046] P polarization light which penetrated one PBS film among the light from one condensing means 
consists of drawing 9 (b) so that it may tend toward the condensing means of another side through the 
PBS film of another side, and outgoing radiation of the S polarization light reflected by the PBS film 
among the light from both condensing means is carried out in the same direction. 

[0047] Since the two light sources are used for the example of drawing 8 and drawing 9 , it can measure 
a steep quantity of light rise. Usually, although it is possible to raise the output of the light source simply 
for raising the quantity of light, if the output of the light source is raised, the light-emitting part of the 
light source will become large inevitably, and the parallelism of the light through a condensing means will 
worsen. Since it becomes a requirement that the illumination light is close to parallel light when 
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illuminating the illuminated body with angular dependence like a liquid crystanightvalve, itis-very 
desirable that a quantity of light rise can be aimed at without enlarging a light-emitting part like this 
example. 

[0048] Other examples are shown in drawing 10 . This example makes small drawing 5 (b) or the 
component by the prism of the example of drawing 6 . and arranges them in on the same flat surface. 
[ two or more J [n this Fig.. 20 is the PBS film and 20* is the PBS film or the reflective film. 
[0049] Next, the example for making the fall of the parallelism of recursive light into the minimum Is 
shown below. If constituted from a bulb section front face of a lamp for the business on which recursive 
light is scattered, since said recursive light will act by making a lamp bulb section front face into the 
secondary light source, it means that the path of a lamp had become large substantially, and parallelism 
will fall. Therefore, what is necessary is just to use the light source in which dispersion does not occur 
on the bulb section front face of a lamp, in order to make the fall of parallelism into the minimum. 
Approaches, such as specifically smoothing the bulb section of a lamp, can be considered. Moreover, 
since the xenon lamp can generally form the bulb section smoothly from a metal halide lamp, it becomes 
easy to form the lamp which cannot be easily scattered about even If light is equivalent to the bulb 
section of a lamp. 

[0050] Furthermore, the example for preventing being absorbed in case recursive light passes the lamp 
bulb section and a light-emitting part, as a result becoming loss light is shown in drawing 11 . 
[0051] The place where this example differs from the example of drawing 5 (b) Is only the point which 
transposed prism 21c to prism 21c'. 

[0052] This example makes acute-angle prism 21c' (the cross section containing a drawing destmctive 
line is a right triangle) equipped with 21 d of rectangular prisms which carried out the configuration of the 
triangle pole which makes a right triangle a cross section, the field whose right angle of 21d of these 
rectangular prisms is pinched, and the same form and a field with the same area near a right angle nval. 
as shown in drawing, and forms the PBS film 20 in a lamination side. In addition, the PBS film 20 which is 
multilayers may be formed only in one of the fields of 21 d of rectangular prisms, and acute-angle prism 
21c. may be made to rival, and it may prepare in a mutual field and it may be made to rival. Moreover, 
aluminum vacuum evaporationo etc. may be given to the total reflection sides c and d if needed. 
[0053] The parallel light 111 made parallel through the parabolic mirror 2 in drawing 11 is P polarization 
light II IP among the parallel light I1 1 by the PBS film 20. It penetrates as it is and outgoing radiation is 
carried out from 21 d of rectangular prisms. S polarization light II IS reflected by the PBS film 20 on the 
other hand It is reflected in respect of [ c ] total reflection, and becomes recursive light II IS '. Since 
the PBS film 20 and the total reflection side c are not making the right angle, recursive light I11S ' faces 
to a parabolic mirror 2. without becoming parallel [ said parallel light 111 ]. Recursive light II IS ' tends 
toward the light source 1 put on the focal location of this parabolic mirror 2 through the parabolic mirror 
2. Here, since it is the same as that of the 1st example, the principle in which the oscillating direction of 
polarization light is in disorder by reflecting with a parabolic mirror 2 is omitted. Moreover, as mentioned 
above recursive light II IS ' does not tend toward the light source 1 correctly, even if it is reflected with 
a parabolic mirror 2. since it is not parallel to the parallel light 111. but will avoid a light-emitting part and 
will pass. Recursive light II IS which avoid a light-emitting part, and are not passed that is. absorbed by 
the light-emitting part It becomes light 112 through a parabolic mirror 2 again, and is optical II 2P with 
reentry putting and the PBS film 20 to prism 21c'. Optical II 2S It dissociates again. Since the place 
referred to as that the optical axis of the flux of light which returns to a parabolic mirror 2 and the light 
source 1 through the PBS film 20 in this example does not pass the light-emitting part of the light 
source is essence, you may set up so that the total reflection side c may make the parallel light 111 and 
45 degrees and the PBS film 20 may make angles other than the parallel light 11 1 and 45 degrees. 
Moreover, the optical path of recursive light can be prevented from passing a light-emitting part by 
giving curvature to both the PBS film 20, and total reflection both [ one side or ] c. What should be 
minded at this time is that the incident angle to the PBS film 20 of the light 112 which was no longer 
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parallel light does not exceed sharply the permission include angle of the PBS film 20 with angular 
dependence. 

[0054] Although this example can be considered to be the application of drawing 5 (b). the same 
effectiveness as this example can be given by changing the plane mirror for returning light in the 
direction of the light source also in other examples, and the inclination of a total reflection side, or giving 
curvature. 

[0055] The example of the projection mold display of this invention is shown in drawing 12 . The 
polarization lighting system 24 uses either of the examples which were mentioned above. 
[0056] The polarization light from the polarization lighting system 24 serves as the flux of light which 
contained image information by passing the liquid crystal light valve 7. only image light is penetrated with 
a polarizing plate 8. and this image light is projected on a non-illustrated screen through the projection 
lens 10. 

[0057] Color-separation optical system may be established between the polarization lighting system 24 
and the liquid crystal light valve 7. the color composition optical system 5 may be established between 
the liquid crystal light valve 7 and the projection lens 10. and a liquid crystal light valve may be prepared 
for every optical path of each color. Moreover, a part or all of color-separation optical system may be 
established between the condensing means of a polarization lighting system, and a polarization 
separation means. In this case, although two or more polarization separation means are needed, since 
there is generally a wavelength dependency in the PBS film, if it carries out easy [ of the PBS film 
suitable for each colored light ] after separating the color, a good design will be attained [ rather than ] 
about an effectiveness rise and good color reproduction nature. 

[0058] Moreover, it may project with two or more projection lenses, without using color composition 
optical system, two or more image light may be compounded on a screen, two or more polarization 
lighting systems may be prepared, without using color-separation optical system, and the liquid crystal 
light valve corresponding to them may be illuminated. 

[0059] In the example of drawing 12 . if the polarizing plate as an analyzer is prepared in front of the 
liquid crystal light valve 7. the polarization ratio of the polarization light which carries out incidence to 
the liquid crystal light valve 7 can be raised further. 

[0060] In addition, this invention is the range which is not limited to the above example and does not 
deviate from the main point of invention, and it cannot be overemphasized that various configurations 
are possible. 
[0061] 

[Effect of the Invention] A condensing means by which this invention consists of a reflecting mirror 
prepared in the tooth back of the light source and this light source as explained above. A polarization 
separation means to divide the light from this condensing means into the 1st and 2nd polarization light 
from which the polarization direction differs mutually. It consists only of a recursive means to return 
said 1st polarization light to said condensing means, and since outgoing radiation of the oscillating 
direction of said 1 st polarization light is modulated and carried out by canrying out oblique incidence 
reflection of the 1 st polarization light from said recursive means with the reflecting mirror of said 
condensing means, few polarization lighting systems of loss of light are realizable. Moreover, since 
lambda / 4 optical phase plate generally has a wavelength dependency, it is effective that the oscillating 
direction of polarization light can be modulated without using lambda / 4 optical phase plate also for the 
purpose of preventing an irregular color. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 

^~~ilry View of the example of the polaH.a.on lighUn. syste. of this 

Z:^23 The principle explanatory view of an operation of the polarization lighting systen of this 

ir^S] The principle explanatory view of an operation of the polarization lighting system of this 

iZ!^nr4] Other examples of the polarization lighting system of this invention 
fe;^ Other examples of the polarization lighting system o h.s .nven .on 
^^^i Other examples of the polarization lighting system o h.s .nvent.on 
SSii Other examples of the polarization lighting system o h.s .nventon 
. Other examples of the polarization lighting system of h.s .nvenbon 

Drawin'9 Other examples of the polarization lighting system of th.s .nvent.on 
^;;;;;;;;^0] other examples of the polarization lighting system of th.s .nven , on 
Eln'll] other examples of the polarization lighting system of th.s .nventon 
rDrawing12] The example of the projection mold display of th.s .nventon 
[pZinglS] The outline block diagram of the conventional projection mold d.splay 
[Description of Notations] 

1 Light Source 

2 Reflecting Mirror 

7 Liquid Crystal Light Valve 
6 Polarization Beam Splitter 

8 Polarizing Plate 
10 Projection Lens 

13 Lambda / 4 Optical Phase Plate 

20 Polarization Segregation Film (PBS Film) 

21 Prism 

22 Plane Mirror 

24 Polarization Lighting System 
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